Objective: The aim of this study is to check whether there are differences in the distribution of empathy levels in dental students from nine faculties of dentistry Colombia, Panama, Costa Rica and Dominican Republic. Methods: The levels of empathy and matrices of empathy construct matrices are estimated dental students by using the Jefferson Scale of Physician Empathy, the Spanish version for students (S version) culturally validated in Colombia, Panama, Costa Rica and Dominican Republic measured by arbitrator criteria. Cronbach α is estimated. Data of empathic orientation of the studied factors between faculties are analyzed and compared by ANOVA and Duncan * Corresponding author.
Introduction
Empathy is an attribute that contributes positively [1] - [5] in the process of patient care by the health professional. Empathy should also be given attention in the process of formation of these health professionals [6] . Empathy is defined based on three dimensions: a) to put into perspective, b) care with compassion and c) the ability to "step into the shoes of the patient" [7] [8]; as a result, they are involved in complex cognitive and emotional processes.
The empirical evidence observed in several studies of faculties of various health careers appears to be contradictory in relation to the examination of, at least, two factors: year (academic year) and gender [1] - [5] [7]- [10] . The possible explanation for this diversity of results may be due to the varying components of empathy maybe, in turn, influenced by other variables that affect the structure of the components of empathy [5] . According to Silva et al. [11] , these differences open new areas of investigation concerning the possible socio-cultural implications that can influence the empathy. However, there are no studies comparing the empathy between different higher education institutions within a country and between countries. The existence of such differences may constitute empirical evidence of socio-cultural factors that affect the structuring of empathy in ontogenetic processes in the subjects. The aim of this study is to test whether there are differences in levels of empathy among student populations of nine dental schools from four countries of Central America and the Caribbean.
Materials and Methods
This study, an exploratory, cross-sectional and ex post facto cause-effect [12] , (was approved by the Ethics Committee of Research, University of Development and German Clinic with approval of code CAS-UDD approval: 2011-64 in Santiago de Chile). It addresses students composed by levels from first through fifth years of Dental School, from the Faculty of Dentistry of Metropolitan University (Erazo et al.) [13] and San Martin de Barranquilla (Bilbao et al.) [3] , University of Magdalena (sent to publish) and University of Cartagena (sent to publish) of the Republic of Colombia; Universidad Latina (sent to publish) and University of Panama (sent by publish) of the Republic of Panama; Latin University of Science and Technology (Sanchez et al.) [14] and the University of Costa Rica (Howard et al.) [15] of the Republic of Costa Rica, and the Universidad Central del Este (Silva et al.) [11] of the Dominican Republic. Data collection was conducted from June to August 2012, simultaneously at designated schools. The sample was comprised of those subjects who could be evaluated on the day the instrument was applied. All students, upon the application of the scale, were attending the last part of the first semester of each course. Participants from each of the samples were applied the Jefferson Scale of Physician Empathy (JSPE), the Spanish version for students (S version), and culturally appropriate in each of the countries studied by Committee Criteria [7] [16] [17] . There were no exclusion criteria, since the object was to evaluate the variable of interest of the majority of students. Consistent with referred to above, a single anonymous and confidential measurement (after signing informed consent), performed by a neutral operator, was first applied to students of fourth year classes. In the case of fifth year students, the instrument was administered on a visit to the clinical setting, with the same indications previously mentioned.
Statistical Methods
The data were subjected to a Cronbach α (reliability by internal consistency) [18] - [20] and Cronbach α based on established elements. Subsequently, it estimated with Cronbach α that removing an item (question applied instrument) for each estimate, in order to verify the explanatory role of each question.
The summation score of raw data of empathy levels obtained were initially subjected to an Shapiro-Wilk normality test [21] and Levene test of homoscedasticity [22] on the three factors studied: University (Faculty), Course (Academic Year) and Gender. The descriptive statistics were estimated; arithmetic mean and standard deviation. The comparison of means among the factors within the levels of the main factors and the interactions between the main factors were performed using a general linear model and Duncan test for unbalanced data [12] . Observed power (1-β) and the effect size (η2) [12] [23] were evaluated. Subsequently, a discriminant analysis was performed. The λ statistic of Wilks [24] was used in order to measure the proportion of the total variance of the discriminant scores not explained by differences in the factors examined. To test whether the variance and covariance matrices of each University (School of Dentistry) come from or not the same population, Box's M test [24] [25] was used. Data were analyzed using the SPSS 20.0 statistical program. The level of significance was set at α ≤ 0.05 and β ≤ 0.20 in all cases.
Results
The general value of Cronbach α was 0.775 and evidence of internal consistency can be characterized as good and the value of this statistic, based on established elements, resulted similar to the non-typified (0.782), all of which show that the variances are similar between elements [25] [26] . When the Cronbach α values were eliminated they fluctuated between 0.752 -0.784, all of which indicates that all elements are providing some degree of explanation of the construct studied. The statistic F = 6363.07; of a Hotelling T2 test, was highly significant (p < 0.0005), and shows that the means of the elements are distributed differently and indicates that the questions, possibly associated with some dimensions, are contributing in different ways to the explanation of the construct. All this, in general, shows that the scale is reliable in the data analyzed in this study.
The application of a three-factor model allowed to observe that the factors "University", "Course", Gender and, finally, "University" in interaction with the factor "Course" (University * Course), were highly significant (p < 0.0005), which indicates that there are differences between the universities studied, between courses, between gender and between courses of different universities. However, the η2 statistic, which indicates the magnitude of the effect size, is small (0.104, 0.009, 0.007 and 0.061 respectively). The observed values of the power of the test was 1.00; 0.903; 0.937 and 1.00 respectively; all of which show that there is low risk of committing a Type II error. The R2 value was 0.217 uncorrected and corrected 0,177; which show that the model does not explain all the variation, but also shows the existence of other factors (other than those studied) that are influencing the determination of the values of the observed levels of empathy.
In Table 1 , the mean values of the variable levels of empathy in every University studied are presented. In Table 2 , the results of applying the Duncan test are presented. It is noted that four groups are formed. The first consists of the means of the University of Magdalena (Colombia), that was significantly different (p < 0.05) from the means of the Universities of Metropolitan and San Martin (Colombia) and Central del Este (Dominican Republic), which form a second group and, among them, there are no significant differences (p > 0.05). Later a third group was composed of the means of the Universities America (Panama), ULACIT of Costa Rica, Cartagena (Colombia) and the University of Panama, among which there are no significant differences (p > 0.05). Finally, a fourth group was formed, only consisting of the means of the University of Costa Rica, which differed significantly (p < 0.05) of all previously formed groups. Table 3 shows the mean results of the factor "Course". It is noted that two groups are formed, which differ significantly among them (p < 0.05).The first consists of the average of the "first year"; while the second group consists of the rest of the means of which between them there are no significant differences (p > 0.05). Regarding the "gender" factor, an average of 104.265 for the female gender (typical error = 0.446; confidence interval with a Lower Limit = 103.351 and Upper Limit = 105.179) and, for males, the average was 101.446 (typical error = 0.79; confidence interval Lower Limit = 99.517 and Upper Limit = 102.615), with significant differences (p < 0.05) between them. In Table 4 , the results of the estimation of means between the University and Course factors (University * Course) are presented. The comparison between the complete data arrays of the instruments applied permit the estimation of the Box M statistic (3947.847), which was highly significant (p < 0.005); indicating that the covariance matrices between universities compared differ. Χ 2 tests, associated with the contrasts of the discriminant functions were highly significant (p < 0.0005) and fluctuated between 884.263 and 31.92; all of which show that the unexplained va the presence of different populations. Something similar occurs when comparing the data of the populations riance between the matrices is higher than the explained variance within these matrices, and in most cases are in formed by the interaction between the factors "Universities * Courses". The value of the Box M statistic (15553.48) was highly significant (p < 0.005); also indicating that the covariance matrices between populations, resulting from the combinations between the University and Course factors, differ.
Discussion
The results observed in the statisticians estimate for the variables of empathic orientation, comparing averages of this variable and the resulting matrix values and comparing these estimates between dental schools studied in Colombia, Panama, Costa Rica and Dominican Republic, allow the following generalizations: a) there are differences between dental schools of the universities studied; b) There are differences between courses, c) females have higher levels empathic orientation then males; d) interactions between factors (University and Course) were observed and, therefore, differences between populations derived from a combination at both levels; e) the existence of a coefficient of determination (R 2 ) relatively low and observation of a unexplained variance could be the expression of unknown factors or those not considered in this study and that they are influencing the variable factors of the level of empathy.
The variability of results observed in other studies, in which empathy levels were studied within each University or Faculty [11] [13]- [16] [27]- [38] , allowed different findings. These differences are expressed in the factors studied, considering the course and gender. In some populations women were more empathic than men and in others the opposite occurred or simply there were no differences between genders. In the course factor, in some of the student populations, increasing with the elapsed academic years, in others it decreased and others remained stable. Besides the differences within these populations, we have found that they also occur among populations of students of the same career; possibley meaning, differences exist between schools within a country and between schools from different countries. One possible explanation for this variability is that the structure of each component of empathy depends on the influence of factors other than those of the other component. At the same time, empathy itself depends on the interaction between these components. Therefore, it is hypothetically possible to induce what is actually measured, with the applied scale, is the result of a complex process consisting in structuring and interaction of the components of empathy, a process that occurs in the context of another dimension: ontogenetic. As a consequence, the explanation of the variability between populations of students in relation to empathy is a complex problem [5] . The theory of mind and mirror neurons [39] - [46] can try to explain the processes occurring within the mind and there is empirical evidence to support it, but does not explain the entire process of formation of empathy. In this regard, the development process of the anatomical, psychological and neural basis of a subject, the way these are constructed and interact, are subjected to the action of external factors that act on the dialectical process [5] . As a result of the complex action of these factors, the way to integrate cognitive and affective components of empathy should be different among individuals, but also among populations, as these populations may have different economic standards and conditions, cultural, moral, educational, among others [1] [5] ; which, can also differentially influence the building process of empathy. Therefore, the differences cannot be explained in this work; at best, be apprehended and a limitation of this study, which opens the doors to the need for further research to answer the question: What are all the factors responsible for these differences and how exactly do these modulate the process of the formation of empathy?
Current knowledge about empathy allows us to a firm that the formation of this construct in dentists (and in all professions in the area of health) is part of the responsibility of the universities [5] and, in this sense, some authors suggest that empathy can be learned [47] [48] . Therefore, the university has the task of studying the action of concrete practices that are possible to perform in order to raise levels of empathy in students, considering two aspects: a) that students who come to universities already have some empathic structure obtained by a previous experience of life and b) that the teaching of empathy in higher education (and in all educational systems) cannot be assumed with mechanistic conceptions. However, this work has restrictions which can be summarized as: a) the design used is cross-sectional and longitudinal study is needed to confirm whether these observed facts are maintained over time or vary with him and b) is necessary to study factors that could explain the behavior of the observed levels of empathy.
Conclusion
In accordance with the objective of this work, it was established that there was variability among student populations composed of dental schools in the same country and between schools from different countries. These differences could be empirical evidence of social and cultural factors that shaped empathy levels of a population and constituted a working hypothese for the future to clarify why this phenomenon occurred.
